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L.A. Sena and Yu.M. Kagan deal with "Elementary Processes 
of Determining the Motion of Ions in Gas", 

A paper by Ye. Bedereu (Rumania) dealt with "The Role of 
Resonance=-recharging in the Kinetics of Ions". 

I.S. Stekol'nikov considered the initial stages of the 
development of sparks (corona-leader, main channel and the 
final channel). 

B.N. Klyarfel'd gave a survey of the ignition processes 

of the discharges in highly rarified gases. 

The mechanism of the breakdown of a high~vacuum gap was 
elucidated in a paper by V.L. Granovskiy. 

L. Tonks (USA) expounded a theory of the motion of 
electrons in a magnetic trap (see p 1316 of this journal). 
Academician R. Rompe (Eastern Germany) described a number 
of experiments on non-stationary plasma conducted by 
himself. 

M. Stenbeck (Eastern Germany) gave a generalised theory of 
plasma. The conference was divided into six sections. 

The first section was presided over by L.A. Sena and was 
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concerned with the elementary processes in gas discharges. 
The following papers were read in this section: 
Ya.M. Fogel't- "Transformation of Positive Ions Into 
Negative Ones in Rarified Gases". 
Ya. M. Fogel' with V.A. Ankudinov and D.V. Pilipenko - 
"Capture and Loss of Electrons During the Collision of 
Fast Atoms of Carbon and Hydrogen with the Molecules of 
Gases", 
N.V. Fedorenko et al. - "Dissociation of Molecular Ions 
of Hydrogen During Collisions in Gas". 
I.P. Flaks and Ye.S. Solov'yev - "Capture Cross-sections 
of Electrons in Multicharge Ions in Inert Gases", 
R.M. Kushnir et al. - "Experimental Investigation of the 
Resonance Recharging in Certain Single-atom Gases and 
Metal Vapours", 
O.B. Firsov - "Qualitative Investigation of Inelastic 
Collisions of Atoms". 
LeMe -Volkova - "Effective Excitation Cross-sections of the 
Spectral Lines of Potassium and Argon", 
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Investigation of the Optical Functions of the Excitation 
Bands of a Negative System". 
A.A. Vorob'yev and A.G. Vlasov - "Investigation of the 
Scattering of the Electrons in a Betatron Chamber", 

The second section was presided over by B.N. Klyarfel'd 

and was devoted to the problems of the electrical break- 
down in rarified gases and in high vacuum. The following 
papers were read in this section: 

G.Ye. Makar-Limanov and Yu.A. Metlitskiy - "Electrostatic 
Control of the Ignition of Glow-discharge Tubes"(see 

p 1274 of the journal). 

S.V. Ptitsyn et al. were concerned with the breakdown 

in a high-voltage mercury rectifier (see p 1278 of the 
journal). 

L.G. Guseva "Ignition of the Discharge in Non-uniform 

Fields at low Gas Pressures" (see p 1260 of the journal). 
A.S. Soboleva and B.N. Xlyarfel'd ~ "The Discharge Phenomena 
Between a Point and a Plane at Gas Pressures of 
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T.B. Fogel'son - "Methods of Reducing the Energy Lost in the - 
Formation of a Breakdown". 

L.I. Pivovar and V.I. Gordiyenko - "Microdischarges and 
pre-breakdown Currents Botween Metal Electrodes in High 
Vacuum". : 

V.A. Simonov and G.P. Katukov - "Investigation of the i 
Processes of Initiation and Davelopment of a High-voltage : 
Discharge in Vacuum". 

E.M. Reykhrudel and G.V. Smirnitskaya - “The Character- 
istics of Ignition in High-vacuum in Magnetic Fields". 

L.V. Tarasow et al. dealt with the transfer of the electrode 
material during the pre-breakdown stage in vacuum. 

N.B. Rozanov et al. - "The Motion of Micro-particles of 
Substances During Electric Breakdown in Vacuum". 

The third section dealt with the problems of electric 
sparks, corona and ther practical applications. It was 
presided over by I.S. Stekol'nikov. The following papers 
were read: 

Vel. Levitov et al. - Uprobe Investigation of the acc. 
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G.N. Aleksandrov - "Elementary Processes in the Ionisation 
Zone of Corona-type Conductors at Atmospheric Pressures". 
V.A. Burmakin - “Appearance of a Corona Discharge in 
Hydrogen and Nitrogen" 

P.N. Chistyakov et al. - "Some Properties of the Corona 
Discharge in Hydrogen 42/Coaxial, Cylindrical System". 

A.S. Soboleva and B.N. Klyarfel'd - * Appearance of Discharge 
Phonomena Botween A Point and a Plane at Gas Pressures of 


1072 - 1.0 mm Hg". 
Ya.Yu. Reynet et al- — "Yethods of Unipolar Lonisation of i 


Air By Moans of Aero-ionisers (see P 1335 of the journal). 
M.P- Vanyukov ect al- - WPimg Spectra of the Radiation of 
a Spark Discharge in Inert Gases" (see Pp 1284 of the 
journal). 
M.P. Vanyukov and A.A. Mak - "Production of High 
Temperatures by Means of Spark Discharges". 

_V.eAe Peretyagin - “Influence of the Magnetic Field cf 
the Electric Discharge on the Dividing Surface of Two Media". 
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I.S. Stekol'nikov - "New Data From the Study of Long 
Sparks", 
M.I. Sysoyev - "Properties of the Breakdown of Compressed 
Air in a Comparatively Uniform Field in the Presence of 
Localised Non-uniformities". 
A.A. Vorob'yev et al. - "“Pule and Oscillographic 
Techniques for the Measurement of the Discharge Lags 
in Dielectrics" (see p 1257 of the journal). 
A paper by B.N. Zolotykh dealt with the problem of the 
basic theory of the electric erosion (see p 1330 of the 
journal). 
The fourth section was presided over by S.Yu. Luk'yanov 
and was concerned with the non-stationary and low- 
frequency discharges. The following papers were read: 
I.G. Nekrashevich and A.A. Labud —- "The Nature of the 
Current Interruption During the Electric Explosion of 
a Motal Wire". 
V.A. Simonov - "Propagation of Plasma From Local Pulse 
Sources". 

end 7/15 O28 Timofeyev et al. - “Observation of an Electro-~ 
dynamically Compressed Arc By Means of an Electron-optical 
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Converter". 

M.S. Ioffe and Ye.Ye. Yushmanov — "Investigation of 

the Radial Electric Field in an Ion Magnetron". 

V.A. Belyayev and M.K. Romanovskiy - "Experiments with an 
Electron Model of a System with Magnetic Samples". 

A.M. Andrianov et al. "Distribution of Magnotic and Electric 
Fields in Powerful Pulse Discharges". 
G.N. Harding (England) - "Spectroscopic Determination 

of the Plasma Temperature in the "Zeta" Equipment”* 

(see p 1326 of the journal). 

The papxr by Harding aroused a lot of interest and 
Academician L.A. Artsimovich expressed the opinion that 
the electrons and ion temperatures in the "Zeta" should 
be of the same order; instead, according to Harding, 

the electron temperature is lower by an order than that 
of the ions. 

A paper by S.Yu. Luktyanova and V.I. Sinitsyn was devoted 
to the problem of spectroscopic investigation of heated 
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I.M. Podgornyy and N.G. Koval'skiy - "new Data on X-ray 
Radiation During Pulse Discharges" i 
V.A. Khrabrov and M.M. Sulkovskaya dealt with the investi- 
gation of the neutron radiation in powerful gas discharges 
in chambers with conducting walls. 


N.A. Borzunov et al. - “Investigation of the Gas Discharge 
in a Conical Chamber". 
S.M. Osovets et al. - “A Turn of Plasma in Transverse 


Magnetic Field". 

I.G. Kesayev "Data on the Division of a Cathode Spot 

on Mercury in a Low-pressure Arc" (see p 1289 of the 
journal). 

A.E. Robson (England) - "A New Theory of the Cathode Spot" 
(see p 1295 of the journal). . 

L.N. Breusova - "Positive Column in a Hydrogen Discharge 
With Stationary and Pulse Loads". 

I.G. Nekrashevich and A.A. Labud - "Current Distribution on. 
the Surface of Electrodes in Electric Pulse Discharges". 
L.S. Eyg - “Some Properties of Gas Discharges in Low-voltage 


in Halogen Counters". Xx 
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G.I. Glotova and V.L. Granovskiy - #Comparison of the 

Initial De-ionisation in the Isotopes of Hydrogen (H 

and D)". 

L.A. Akol'zina communicated sone results on the pre-breakdown 
current pulses at low pressures. 

M.Ya. Vasil'yeva and A.A. Zaytsev ~ "Charge-density 
oscillation Waves in Cylindrical Plasma". 

L. Pekarek of Czechoslovakia communicated some information 
on the wave-like phenomena in gas-discharge plasma. 

B.G. Brezhnev dealt with the problem of the determination 

of the energy of fast ions in pulse dischargeSe . 
B.B. Kadomtsev - "Convection Instability of @ Plasma String". 
S.1. Braginskiy and V.D. Shafranov - "Theory of a High- 
temperature Plasma String". 

The fifth section was presided over py N.A. Kaptsov and 

dealt with high-frequency currents in gases. The following 
papers were read: 

V.Ye. Golant - WPormation of Ultra-high Frequency Pulse 


Discharges in Inert Gases". 
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G.I. Pateyuk - "Influence of the Boundary Conditions on 
the Formation and Maintenance of High-frequency Discharges". 
P.S. Bulkin et al. - "Investigation of a Self-maintained 
Ultra-high Frequency Pulse Discharge and the Process of 
its Development". : 
G.N. Zastenker and G.S. Solntsev - "Some Results of the 
Investigation of the Formation of Low-pressure High- 
frequency Discharges". 
G. Margenau (USA) - "Conductivity of Weakly Ionised 
Plasma", 
A.A. Kuzovnikov - "The Conditions of Transition From 
High-frequency Corona Discharge at Atmospheric Pressures", 
V.Ye. Golant - "The relationship Between the Character- 
istics of the Ultra-high Frequency Current and the Direct 
Current in Gas Discharges". 
B.B. Lagov'yer analysed the conductivity of the disin- 
tograting plasma in tho window of a resonance discharge 
tube. 
S.M. Levitskiy and I.P. Shashurin dealt with the 
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discharges (see p 1238 of the journal). 

The paper by V. Ye. Mitsuk et al. was devoted to the 
investigation of the ultra-high frequency plasma by 
means of the Stark effect. 

G.S. Solntsev et al. dealt with the problem of electric 
fields in a high-frequency discharge at low pressures. 
Ye. Bedereu of Rumania read a paper entitled "High- 
frequency Discharges in Methane". 

The work of the sixth section was devoted to the problems 
of plasma and its radiation; the section was presided 
over by V-A. Forres » The following papers were read: 
Yu.M. Kagan - "Ne 9ERAL AB oProbe Methods of Plasma 


Investigation" 
V.1I. Drozdov - "Oscillographic Measurements in Plasma". : 
V.A. Simonov and A.G. Mileshkin - "“tnvestigation of the 


Movement of Plasma by Means of a Mass Spectrometer of 


the Transit Time". 
A.V. Rubchinskiy - "Application of the Oscillations on a 


Small Anode to the Measurements of the Vapour or Gas 
Donsity" (seo p 1311 of the journal). x 
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A.A. Timofeyev - "Neasurement of the Gas Density During 
the Dynamic Operation of a Discharge" (see Pp 1306 of 
the journal).A.V. Nedospasov ~ The Nature of a Striated 
Positive Column". 
V.I. Perel' and Yu.eM. Kagan — "Phe Theory of Probes for 
Arbitrary Pressures". 
Yu.M. Kagan et al. - "The Positive Column of a Discharge 
in a Diffusion Regime". 
M.V. Konyukov - “Influence of the Processes of the 
Annihilation of the Negative Ions on Their Concentration 
in the Column". 
M.D. Gabovich and L.L. Pasechnik - "Anomalous Scattering, 
Excitation of Plasma Oscillations and Plasma Resonance 
Yu.L. Klimantovich - “NBnergy Lost by Charged Particles for 
the Excitation of the Oscillations in Plasma (the Langmuir 
paradox)" and "The Theory of Non-linear Plasma Oscillations". 
Ye.G. Martinkov and I.G. Nekrashevich - "Dependence of 
the Temperature in the Near-electrode Region of a Pulse 
Discharge on the Material of the Electrodes”. 
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N.A. Neretina and B.N. Klyarfel'd - "Formation of Light 
Spots on the Anode of a Gas Discharge (see p 1301 of 

the journal). 

N.A. Matveyeva -"Distribution of Binary Mixtures of Inert 
Gases ina d.c. Discharge". 


V.G. Stepanov and V.F. Zakharchenko - "Some Phenomena 
in Rarified Plasma". 
V.G. Stepanov and V.S. Bezel! - "The Possibility of 


Obtaining Highly Concentrated Plasmas". 

G.V. Smirnitskaya and E.M. Reykhrudel' - “Some Character- 
istics of the Discharge in an Ion Pump and in a Magnetic 
Ionisation Vacuum Gauge". 

Ye.T. Kucherenko and O.K. Nazarenko - "Properties of 

a Discharge with Electron Oscillations in a Magnetic 
Field" (see p 1253 of the journal). 

The paper by L.M. Biberman and B.A. Veklenko considered | 
the approximate methods for determining the concentration 
of atoms at the radiation levels. x 
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I.I. Sobel'man and L.A, Vaynshteyn read a paper on 
"A Non~stationary Theory of the Stark Broadening of the 
Spectral Lines in Plasma", 

M.A. Mazing and S.L. Mandel'shtam - "The Broadening 

and the Shift of Spectral Lines in a Gas-discharge Plasma". 
R. Lunt (England) - "The Kinetics of Electron Collisions 
Leading to the Excitation of the Molecular Hydrogen in 
a Hydrogen Discharge". 

V.N. Kolesnikov et al. - "Some Properties of the Arc 
Discharge in an Atmosphere of Inert Gases", 

A.A. Mak and M.P,. Vanyukov ~ "Production of High 
Temperatures By Means of Spark Discharges", 
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TITLE: on the Exposure of the structure of Metals py Gas Ion 
Bomb ardment 


PERIODICAL: Fizika metallov i metallovedeniy%, 1959. Vol 7, Nr 6, 
Pp 893-898 (USSR) 


ABSTRACT? tn order to show the possibilities of revealing the metal 
structure of a neated material by @ cathode sputtering 
method, the authors investigated several characteristic 
alloys. atomizing of the specimens at a definite 
temperature was earcied out in the apparatus for the 
gonic etching’ of metals urret weed by Spivak at al. (Ref 3), 
in which there is ? special device for heating the 


temperatures Sheet specimens of an Al-Mg alloy (6% Me) 
were submitted to ion pombardment at 500°C. Cathode 
sputtering (together with selective evaporation which 
takes place at such 4 temperature) reveals the grain 
boundaries of an A1-Mg alloy (6.5% Mg) heated to 300°C. 
In Fis tb the surface of this alloy: etched with neon ions 
at 280°C and in Fig 1a the structure of the same alloy 

d by cathode sputtering at 500°C are shown. From a 
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comparison of these photographs jt can be seen that at 
500°C the grain size of the alloy is considerably coarser 
and the grain poundaries are finer. Apart from this — 
alloy,etehing of specimens of steel YalT was studied 
with the apparatus UIT-1- In this case, chromium 
carbides precipitated along the grain poundaries at 500°C. 
Mac presence of chromium carbides after chemical etching 
is only apparent from the noles where the carbides wer? 
attackede By means of ionic etching at 600°C the 
chromium carbide precipitates along the grain poundaries 
eoula be seer jn the form of small dark spheres of 
approximately 1 to 2p diameter. A photograph of the 
surface of steel YalT specimens etched at oo0°c and 
and austenite grains revealed as a result of cathode 
aputcertns of the steel YalT are shown. In Fig k the 
structure of pure aluminium sheet is shown (a - after 
chemical etching: b - after etching by ion pombardment) + 
The extent zo which the metal structure is revealed ean 
be best judged by the depth or etching of the intergranular 
card 2/5 poundary- Therefore: in order to select the correct 
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sputtering treatment, the dependence of the depth of metal 
grain poundary etching oF the parameters of the gas 
discharge during simultaneous sputtering was studied. 
depth of the poundaries was measured by @ stero scopic 
method. A quartz print was taken from the atomized 


The 


print was photographed 
under an angle of +6 and _6° relative to the optical axiso 


The stereo-couples obtained (Figs 54 and b) were studied 


gated specimen was used as the cathode in the tube. During 
atomizing» the specimen temperature was kept constant by 
cooling it with water. The dependence of the depth of 
etching of the grain poundary on the potential aifference 
between the cathode anda anode during atomizing in neon 


card 3/5 was det 
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was kept constant (J = 10 er ae The results of the 
measurements carried the curve 3 in Fig 6 
The dependence of the depth of etching of the grain 
poundaries on the density of the dischargin ent was 
studied on two types i hich were cut 
technical copper of somew ompositions> 
f the discharginS cur ied between 5 and 
the potential aifferenc Lectrodes 
The specim a for 


5 minse 

grain poundaries 

was found to be 
curves obtained f 

of the intergranular 
the disch 


depth of etching 
the density of 


structures 


8-9 kW to acce 
di urrent 


er for the 
The greatest ible density of the 
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dischargi ent in cathode sputtering of metals is 
determine tensity of the cooling r of the 


imens Wwe 
a current 

not be us However s 
greater dis 
operatins condit 
j = 10 mA/cm” 5 
There are 7 figures and 
Soviet, 1 English and l German. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni 
Mo Lomonosova (Moscow state University imeni M.V.Lomonosov) 


SUBMITTED: January 25) 1957 (initially) 
November 12, 1957 (after revision) 
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AUTHORS : Spivak, G. Ves Lyubchenko, V. I. sov/48-23-6-8/28 

TITLE: “On the Resolving Power of Immersion Objectives in the Presence 
of Blectric and Kagnetic Microfields (0 razreshayushchey sposob- 
nosti immersionnogo ob"yektiva pri nalichii elektricheskikh i 


magnitnykh mikropoley na katode) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriye fizicheskaya, 1959, Vol 25, 
Nr 6, pp 697 - 705 (USSR) 


ABSTRACT: In the introduction, short reference is made to papers in which 
the domains of fe lectrics are inves- 
tigated, and the s a magnetic microfields 
jg investigated. The f jcrolensesy nodulate 
the electrons passing through, an t possible to investi- 
gate the microstructure. When emission systems are used for the 
investigation of emission center distribution on the cathode 
surface, ierolenses of the cathode produce a tps eudocontrast” 
in the image of the emission. In the second part of the present 
paper the influence exercised by the macrolenses upon the 
contrast range of the microlenses is investigated. The equations 
of motion of the electrons in the magnetic and electric fields 
Card 1/3 serve as a basis and solutions are found for the position 
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presence of Electric and Yagnetic Microfields 
coordinates of re quali- 
tatively given i mbinat ions of macro- 
When dealing wit 
6 without microlense 
ich (Ref 7) is mentio 
i of emission § 
tigated- Moreover: 
of mechanical 
he treatment of the enlargement of photo- 


space is given tot 
j pjectives and to the irising of the electron 
thoae. Formula (18) 
n the last part of the 


f immersion opjectives, 


ned among others. 


. for the resolving 
e exercised by the electric microfields is 
i ower, 


Next, the influenc 
ynvestigatedy and for the aeterioration of resolving 5s) 
4 of photo- 


a 2 
card 2/3 formula (24) is given. in conclusions 
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optical objectives and irising by magnetic fields is investi- 
gated in the same manner. There are 1 table and 22 references, 
11 of which are Soviet. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos. universiteta im. M. Vv. 
Lomonosova ( Physics Department of the Hoscow State University 
imeni M. V. Lomonosov) 
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AUTHORS: gpivak, so =- 

TT TLEs On the tnyestigation ef the Domains of Ferromagne tics and 

Ferroelestzi7s by Means of 6n Electron Mirror (0 nablyudenii 
domenov ferremagne tikoy a segnetoelektrikov pri pomoshchi 


elektronne £0 zerkals) 


PERIODICAL: Izvestiy2 Avademii navk SSSR. Seriya fizicheskayas 4959; 
Vol 23, Nr 5: PP 729-153 (usSR)} 
In the gntroduc tion the advantages offered by the electron 
mirror, 88 &+8 the fact that here the object +5 not pombarded 
rable resolving power exists, are 
yrors have 


with electrons and & conside 
enumerated. The working methods with electron mix 
already been published at 


ABSTRACT? 


dealt with by the authors id papers 

an earlier date {Refs Ts 2), while oshe i) jgated the 
resolving power. ne influence axarcised by. the strong macro= 
field upon iarofields oF the surface i8 dealt with, 
and raferconte ia mede to the aforementioned papers. 

the mechanism of 6 i ig dealt with in 
auction. The 86¢0 i i 

structure af Gomaizs of monocrysta-& 

electron mirrey. In this connections 
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On the Investigation of the Domains of Ferromagnetics SOV /48-2326-15/28 
and Ferroelectrics by Means of an Blectron Mirrer 


i. 


out by the authors in 7955 (Ref 7) ere mentioned, in which the 
possibility of obtaining a magnetic contrast was pointed out. 

An instrument of this construction with axial symmetry is shown 
by figure 1.20 the tact that the electrons move very slowly in 
the range cf recsecting electrodes, the high degree of sensitiv- 
ity of this methed is ascribed, Decause the electric and 
magnetic microfields are very weak. Figures 245 show examples 
of micropictures, viz. first ordinary structural pictures 
compared with elsctron-optical images of the domains, and 
further, pictures taken in various magnetic fields are compared. 
The investigation of the structure of the domain in ferro- 
magnetics is finally deait with and is supplemented with 
exampleg. Finally, further development was investigated and 
found to be promising. There are 9 figures and 7 references, 

3 of which are Soriet. 

ASSOCIATION: Fizicheskiy fakul'tet Moskevskogo gos. universiteta im. Mo V. 
Lomonosova (Physical Department of the Mescow State University 
imeni M. V. Lomonosov) 
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TITLE: Electron Micros copy of the Temperature Variations of the 
atructure of Perromagnetics (Blektronnay4 mikro- 


turnykh ;zmeneniy magnitnoy mikrostruktury ferro- 
magnetikov 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizichesk3yas 1959; 
Vol 23, NF 6, pp 734 - yee (JSSR) 


ABSTRACT: In the jntroduction, (Refs 4,2) by 
others are mentione n electron 


described, 


accoun dary emissio 

for the inves mal processes. 
the basis of i ns (Refs 
the damaging © j gurface by electron steel and the 
decrease of this sged. The secondary emission 
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microscope used in the investigations dealt with has already 
been described in detail by another of the authors! paper 

(Ref 2); it has an anode voltage of not more than 10 ky. Three 
pictures (Figs 1,2) are given as examples. The stricture re- 
corded by means of a metal microscope is compared with its 
Magnetic contrast, and information is obtained concerning the 
formation of the magnetic contrast. The whole-metal construction 
of a secondary emission microscope, which was worked out for 
the purpose of avoiding the occurring aberration, is then 
described. By means of this instrument the authors investigated 
the influence exercised by temperature upon the magnetic micro- 
structure. Experiments carried out with cobalt monocrystals 

Show a sudden change of the domains with temperature. The 
additional device constructed for the purpose of heating the 
object is briefly described, and, finally three pictures (Fig 4) 
are shown as examples of structural domain changes at various 
temperatures. There are 4 figures and 8 references, 5 of which 
are Soviet. 
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Investigation of the Structural Changes of Dielectrics SOV/48-23-6-18/28 
Which Are Under the Influence of Temperature, Chemical Attack, and an Ionic 
Bombardment 


and further because the discharge current in dielectrics can be 
accommlished by the use of metal contect nets. 
In order to inhibit the influence of temperature 
and the variation of ion-current density on the dielectric, 
tubes with intense water cooling were used. In order to elimi- 
nate the disadvantage of the metallic nets, a new method was 
developed, by means of which the dielectric is heated to such 
temperatures at which it is in a semiconductor state. By means 
of the instrument UIT-1 rock salt was treated for 3 hours at a 
temperature of 400°C, an accelerating voltage of 3 kv, a 
current of 3 ma, after which it was investigeted by means of 
an electronic microscope. Figure 3 shows the result obtained. 
By means of this method, the influence exercised by the evapora- 
tion of the dielectric and the critical temperature for the 
intense evaporation of the dielectric were investigated. The 
result obtained shows that the structure formed by evaporation 
of the dielectric is identical with those obtained by applying 
the two other methods. There are 6 figures and 5 Soviet refer- 
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AUTHORS : Yurasova, V. Ye., Spivak, G. Ve, sov/48-23-6-19/28 
Kushnir, F. F. Pee emt 


TITLE: Methods for the Development of the Structure of Metals and 
Alloys by Ion-bombardment (Metodika vyyavleniya struktury metallov 
i splavov ionnoy bombardirovkoy ) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 6, pp 744 - 749 (USSR) 


ABSTRACT: In the first part of the present paper ion-etching of the 
granular boundaries and of the structural composition of the 
alloys are investigated within a large temperature interval. 
First, the advantages of cathodic spraying as against chemical 
etching and thermal evaporation in a vacuum are pointed out. One 
of the most important advantages is the possibility of carrying 
out structural investigations within a large temperature inter- 
val. For visual investigation and for photographing a special 
attachment was constructed (Fig 1). Seven pictures are then 
shown of aluminum bronze (Figs 2,3), which were taken after 
various forms of thermal treatment by ion-spraying and cathodic 

Card 1/2 spraying and 350-fold enlargement. The first series of pictures 
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distinctly show; the formation of the martensite structure in 
the three ranges of temperature , whereas the second series 
shows the structural grains at various temperatures. In the se- 
cond part of the paper the destruction of the surface of the 
structural grains of polycrystals or of monocrystals by ion- 
bombardment is investigated. First, the fact is pointed out that . 
-by the investigation of the symmetric indentations our knowledge * 
of the mechanism of cathode-spraying has been extended, and that 
new possibilities of applying ion bombardment may now be found. 
It follows from the pictures (Fig 5) that the symmetry of 
orientated indentations agrees with the orientation of the sur- 
face of a monocrystal. In the following, the influence exercised 
by the increase of ion energy is investigated and explained on 
the basis of figure 5. The results obtained make it possible’ 
to assume that the orientated indentations may form in the course 
of ion-etching. There are 6 figures and 7 references, 5 of which 
are Soviet. 

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos. wniversitet im. M. V. — 
Lemonosova (Physics Department of Moscow State University imeni 
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AUTHORS: Dubinina, Ye. M., Spivak, Ge» V-, So1/48-23~-6-23/28 
Pryamkova, I. A. - 


TITLE: The Obtaining of Images in the Pulse Principle in the 
Emission Microscope With High Resolving Power (0 poluchenii 
izobrazheniy v impul'snom rezhime v emissionnom mnikroskope 
vysokogo razresheniya) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 19595 
Vol 23, Nr 6, pp 762-764 (USSR) 


ABSTRACT: In the introduction to this paper it is shown that by 
investigating pulsed emission in an emission microscope, it is 
possible to investigate the conditions on active cathodes in 
pulsed operation. Images of the emitting cathode in normal 
operation are compared with those in pulsed operation. The 
impulse increase exercises considerable influence upon 
resolving power. The work described was carried out by means 

of the industrial electrostatic microscope ESM-50, which has 
an immersion object with 150-fold enlargement, The block 
scheme of the current supply of the instrument is shown (Fig 1) 
and discussed. 4s examples, two pictures (Fig 2) of the cathode 
Card 1/2 jn steady and in pulsed operation are shown; the pictures were 
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not found to differ. A further investigation carried out on 
an L-cathode also showed no essential differences. Finally, 
the possibility of using pulsed operation when investigating 
the domain structure in ferromagnetics and ferroelectrics is 
shown and @ stroboscopic arrangement is described by means 
of which images of the Gomain structure with higher 
resolving power were attained. There are 3 figures and 3 
Soviet references. 


Fizicheskiy fakul'tet Moskovskogo g095s universitet im. M. Ve 
Lomonosova (Physics Department of Moscow State University imeni 
M. V: Lomonosov 
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Spetsial'nyy fizicheskly praktikum, tom, 1: Radiofizika 1 elektronika 

(Special Practicum on Physics, Vol. 1: Radio Physics and Electronics) 
[Moscow] Izd-vo Moskovskogo univ., 1960, 600 p. Errata slip inserted. 
10,000 copies printed, 


Compiler and Ed.: G.V, Spivak, Member of the Faculty of the Physics Division of 
Moscow University; Ed.: (Inside book): IA, Nosyreva; Tech, Ed.: G.I. 
Georgiyeva. 


PURPOSE: ‘This book is intended for university students in physics. 


COVERAGE: This is the first yolume of a miltivolumed work in physics approved 
by the Ministry of Specialized Higher and Secondary Education as & textbook 
at the uatversity level. Volume I presents a description of laboratory tests 
in radiophysics and electronics. The volume is aivided into 2 parts. Part I 
reviews oscillatory systems, radio wave propagation and acoustics; the second 
part contains problems relating to h-f electronics and physics. The authors 
of the work are faculty members of the Radio Physics Section of the Physics 
Department of Moscow University. Chapter I of Part I was written by 
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Radiofizicheskaya elektronika (Radiophysical Electronics) {Moscow}Izd-vo Mosk. — 
univ., 1960. 561 p. Errata slip inserted. 15,000 copies printed. 


Ed.: N. A. Kaptsov, Professor; Tech. Ed.: M. S. Yermakov. 


PURPOSE: ‘This book has been approved by the Ministry of Higher and Secondary 
Special Education, USSR, as a textbook for schoals of higher education. 
It can be also used by Beientific personnel working in the fields of radio 
engineering and electronics. 


COVERAGE; ‘The book presents problems of vacuum, cathode, semiconductor, and gas 
electronics, on which is pased the operation of vacuum-tube and gas-filled 
devices, including microwave devices and also apparatus and instruments used 
in electron optics. It is assumed that the readers of this book havea pre- 
liminary preparation in the fundamentals of nuclear physics, quantum 
mechanics, statistical physics and electrodynamics. The book was written by 
a group of lecturers of the Physics Division of Moscow State University. 
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Chapters I, II, and III were written by Professor N. A. Kaptsov; Ch. IV. by 
Professor S. D. Gvozdcver and Docent V. M. Lopukhin; Ch. V- by Professor 

G. V. ivak and Assistant Ye. M. Dubinina; Ch. VII. by Docent A. A. Zaytsev 

and Professor N. A. Kaptsov; Ch. VIII. by Professor N. A. Kaptsov and Assist- 
ant G. S. Solntsev. The authors thank Professor S. Yu. Luk'yanov and Docent M.D. 


 Karasev , who reviewed the book. There are 76 references: 68 Soviet (in- 


cluding 14 translations), 6 English, and 2 German. 
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8/058/61/000/0 12/060 /083 
A058/A101 


AUTHORS: Sbitnikova, I.C., Spivak, G.V., Sarayeva, I.M. 


TITLE: Temperature variations of the magnetic microstructure of ferromag- 
; netics detected by means of secondary electron emission 


PERIODICAL:  Referativnyy zhurnal. Fizika, no. 12, 1961, 384, abstract 12E694 
(v sb, “Magnitn, struktura ferromagnetikov", Novosibirsk, Sib. otd, 
AN SSSR, 1960, 41 - 46) 


TEXT: Using the technique worked out earlier (RZhFiz, 1954, no. 9, 10419; 
1956, no, 10, 29163; 1957, no. 12, 30558), magnetic microfields set up by marten- 
sitic needles in a steel specimen were observed in @ secondary-emission electron 
microscope, Weakening of these fields wi perature was observed, 

A change in and weakening of domain-scatteri surface of 
a Co single crystal incident to heating to 2 


N, Serov 


[abstracter's note: Complete translation] 
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AQ58/A101 
AUTHORS : Spivak, G.V., Pryamkova, I.A. 
TITLE ¢ Development of an electron-mirror method for visualizing domain 


structure is ferromagnetics 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 12, 1961, 383, abstract 12E685 (V 
= sb. “Magnitn, struktura ferromagnetikov", Novosibirsk, Sib, otd. AN 
SSSR, 1960, 185 - 189) ; 


TEXT s There is described a glass model of a direct electron mirror in which 

in contrast to earlier models (RZhFiz, 1956, no. 9, 25867) - the reflected and the 
primary electron beams are not specially separated. The primary beam passes 

through an aperture in the screen, approaches the investigated object, is reflect- 

ed and, after peing focused, hits the screen. This makes it possible to increase 

the magnification and sensitivity of the instrument. With the aid of the describ- ae 
ed electron mirror there were observed domain structures in different ferromag- 
netics, A metallic model of the direct electron mirror with electron-optical mag~- 
nificastionny 250 -is also described. Problems are discussed concerning formation 

of images of domain microfields in the mirror. 

[Abstracter's note; Complete translation] N, Sedov 
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A058/A101 
AUTHORS : Spivak, G.V., Shishkina, Ye.I., Yurasova, V.Ye. 
6 


TITLE: Concerning & method for detecting magnetic inhomogeneities 


PERIODICAL: Referativnyy zhurnal. Fizika, no. 12, 1961, 383, abstract 128684 (V 
sb, "Magnitn, struktura ferromagnetikov", Novosibirsk, Sib. otd. AN 


SSSR, 1960, 191 - 194) 


TEXT: The feasibility was demonstrated of detecting magnetic inhomogenei- 

ties on the surfaces of ferromagnetics by means of chemical etching. The indi- 

cated method is based on the fact that ions in solution that have a magnetic 

moment are drawn into the region with the highest magnetic-field gradient. The 

most effective etchants and etching conditions were found by the trial-and-error 

riethod, Using the described method, an electron-microscope image was obtained of psn 
magnetic inhomogeneities in an artificial specimen puilt up of alternate Permen- 

dure and Mo bands, as well as an image of natural magnetic inhomogeneities in 


martensitic needles in steel, 
N. Sedov 


[Abstracter's note: Complete translation] 
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> Ferrera. Lava. 
PSTIUOVSS EIM., Polyakova, MeA-s Foro¥s Bah-« Spvaks GiVeos 
Shabel' nikova, A-£- and Yasnopot'skaya, A.As 


TITLE: Report on the BKinth All-Union Conference 06 Cathode 


inth Alj-vaian woo 
Electronics 


pane Sh 
PERIODICAL! Radiotekhnike 1 elektronihkea, 1960, Yol 5+ NF 5+ 
: pp 866-879 (USSR) 


ADSTRACT? This conference took place in Koscow from 21+26th 

: October 1959 with the participation of Soviet ecientiates 
and guests from Hungarye Eaatern Germany, the Chinese 
Peoples’ Republic and Crachosicva . The chairman of 
the organization committees wan Academician Vekashinakiy. 
The report consists of brief abstracts of 125 papers 
presented at the plenary sessions and the sections of 
the conference. 15 Reports were presented in the section 
on surface properties of sotids dealing with electron 
adsorption and structural properties of active surface 
films. Electron-optical atudies of “patch Cielts” on 

Cerd 1/2 emitting surfaces were diacussed, 6 Papers an the J 


b 
7 ee physica of semiconductor cathodes were given in the 
: aection on thermionic emission. 17 Papers were iY 


PE eae mee 


: presented in the section on photoelectric emission. 


: : and multipliers. 16 Papers were Pp 
t on secondary-electron emission. The section on field 
emiaeion heard 31 papers diecusaing pulse field 
emipeton at high current densities, surface phenomena, 
field emiasion of nemiconductors*and the condenser" 
More than $0 papers ‘and brief communications 
were presented at the section on properties, new types 
and technology of cathodes, relating to the technology 
of various types of cathodes, their behaviour in 
practical devic and the operating mechaniome of 
individual cathodes. 19 Papers were given at the 
saction on interaction of solid bodies with atreams of 
s. Notes of 
veral sberp and 
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AUTHORS: Sirotenko, I.Ges Spivak, G.V-~ and Groman, A. 

TITLE: Field Emission from Filamentary Semiconductor 
Monocrystals or Whiskers 

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol. 5, 
No. 8, pp. 1348 = 1350 

TEXT: The work reported deals with the manufacture of 


semiconductor whiskers and measurement of their field emission. 

It appears that the data relating to the field emission of 

such monocrystals are Jacking (Refs. 7s 8). The whiskers of 

tungsten and molybdenum oxides obtained by the authors are 

larger than the usual micro-whiskers.. The whiskers are i 
produced by the following technique, A small quantity of YP 
tungsten or molybdenum oxide was placed in a quartz tube 

having a length of 15 cm and a diameter .of 6 mm, the tube 

being closed at one end, The oxides were obtained by burning 

fine wires in an oxygen atmosphere. By heating the lower end 

of the tube in air a sublimation of the oxides was achieved 

and the vapours condensed on the comparatively cold portions 
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Whiskers 


of ,the tube (see Fige 1). A growth 
various areas of the tube, 


the vapours and 


the temperature gradients. 
yapour concentrations the whiskers were in 


of whiskers occurred at 


depending on the concentration of 


At very high 
the form of dendrites. 


In order to obtain the whiskers ina suitable form, & metal. loop 


was introduced into the quartz tube. 
after that the 


grown on it (Fig. 1). 
mounted in a gun and investigated. 
oxide, 


and the whiskers were 
wire loop was suitably 
In the case of molybdenum 


the whiskers were also obtained by the following method: 


a spiral having 4 diameter of 5 mm and a length of 5 cm was made 


of molybdenum wire and one of its ends was 
this was then placed inside the spira 
centre of the spiral; 


a loop; 


of the loop was roughly in the 


bent in the shape of 
L so that the end 
when the 


end of the spiral was heated by an oxygen flame the molybdenum 
ing oxide vapours were condensed on 
The whiskers 


was oxidised and the result 
the loop in the form of whiskers: 
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\ 
TITLE: On the Formation of the Electron optical/Contrast in the. 


Observation of "Hollow spote" in Emitters 


PERIODICAL: Izvestiya Akademii nauk gssk. Seriya fizicheskaya, 
1960, Vol. 24, No. 6) PPe 640-646 


Text: This is the reproduction of a lecture delivered at the 9th All- 
Union Conference on Cathode Electronics from October 21 to 26; 1959 in 
Mo SCOW o Contrast problems of emission d of quasi-emission (mirror-type) 
electron optical systems were investigated. In the first chapter, the 
authors describe the inf luence exercised by the normal and the tangential 
component of the electric field on electron kinetics, and in the second 
chapter they deal with the mechanism of formation of the contrast. The 
formation of tholiow spots'puue to local potential differences of the re- 
flecting electrode is explained, and the fact that the microfields of 

these electrodes can be investigated at any temperature ig shown to pe the - 
most important property of this type of electrodes. The influence 
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“On the Formation of the Electron Optical 5/048 /2i)024/06/o3/o1 
Contrast in the Observation of "Hollow Spots" BO19/B 
in Emitters 


exercised by "hollow spots" on the resolving.power of an immersion ob- 
jective is briefly dealt with, and in the following the local micro-~ 
fields on emitting surfaces are discussed in detail. Here, "hollow spots" 
observed by the authors on polished, well activated diodes consisting of 
copper-aluminum-magnesium alloys and on rather smooth L-cathodes (Ref. 1) 
are described. By comparing the secondary electron emission images and the 
thermionic emission images the authors observed that the former are caused 
by the roughness, and the latter by the inhomogeneities of the work func- 
tion, i.e., by the "hollow spots". The formation of the contrast in oxide 
cathodes was investigated in detail where the formation of the mirror 
image, the thermal image, and the photoemission image were studied. For 
this purpose, the combined electron microscope shown in Fig. 4 was used. ° 
It was found that the geometrical relief of the cathode surface, the 
"hollow spots" and the electric microfields play an important part in the 
formation of contrast. In the final chapter, some typical cases of the 
formation and the inversion of the contrast by superposition of micro- 
fields are discussed. There are 5 figures and 10 Soviet references, 
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AUTHORS: 2 


! 
\ 
TITLE: pickling Demolition of Semiconductors by Ion et leangat © 


PERIODICAL: Izvestiya Akademii nauk ssSR. Seriya fizicheskayas 
1960, Vole 24, Noe 6, PP- 


pEXT: This is the reproduct 

nion Conference on Cathode 
MoscowWe Cathode sputtering 0 

investigated (germanium, gilicon 

was to extend the pickling py ion bombar 

conductors, to get to know the type of sputtering for 

to develop the pickling demolition of the semiconductor surface as they 
occur in electronic devices and disturb operation. The initial cathode aput- 
tering of semiconductor for the ion-pickling by the glow discharges in 
two-electrode tubes filled with rare gases showed poor results. Better re- 
sults were obtained by treating the targets in plasmas with high current 
density and low pressure. The pickled germanium crystal surfaces shown X 
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AUTHORS: Krokhina, A. Io, Spivak, G. V. 


\ 

Sr ech ee Y 

TITLE; On the Problem of Anisotropy of Cathode Sputtering of 
Dielectrics Hl 

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 


1960, Vol. 24, No. 6, pp. 694-697 


TEXT; This is the reproduction of a lecture delivered at the 9th All- 
Union Conference on Cathode Electronics from October 21 to 28, 1959 in 
Moscow. In the introduction, some papers on the destruction of metal 
surfaces, dielectrics, and semiconductors by incident ions are discussed, 
and V. Ye. Yurasov (Refs. 1, 7) is mentioned. In the present paper, ex- 
perimental results are given which show that an anisotropy of cathode 
sputtering in the bombardment of dielectrics with ions occurs, which is 
caused by the dructure of the ion beam. First the authors describe the 
test tube shown in Fig. 1, and the target holder shown in Fig. 2. Figs. 3 
and 4 show distributions of deposits on NaCl and KBr crystals which are 
due to the inhomogeneities of the incident ion beam. The authors are of the 
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TITLE: 
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TEXT: The present investigation Wa 
at a symposium on thin ferromagne 
1960). Cathode sputtering was pe 
discharge and at a low pressure f 
length of sputtered atoms was Some eAhat 
target and base layer. The specimen 1 
nected as the third electrode with a neg 
cathode served for augmenting discharge 

discharge current was of the order of 
the specimen to be sputtered was of the 
layers were made cf glass and ar 


Cc 
Card 1/4 


or 
gn 


—4 


APPROVED FOR RELEASE: 08/25/2000 


08/25/2000 


Domain structure of ferromagne 
teri 


ranged at 


CIA-RDP86- 00513R001652720011- 6 


Sree ae 


25791 
5/048 /61/0 §/905/605/024 
Sy 

I. Ge, and Ivanov, Re D. 

tic Tilms produced by cathode 


stiyva. 
B} 


Seriya ficicheskaya. 


subject cf a lecture delivered 
ms (Krasnoyarsk, July 4 to ie 
ama under an ine ance 
- 70°} mm Hg}. The free-path 
onger than the distance betveen 
ended for sputtering was con- 


ive potential of 1 kv. Aa not 
rent end ion density. The 
e 


CIA-RDP86-00513R001652720011-6" 


"APPROVED FOR RELEASE: 08/25/2000 


~ 


Domain structure of ferro 


target. 

about 1 ame . 

Aja t 

the specimen 
current dansity =2 


as) 
go10 ° & gE At 
from 100 to 425°C 


which was oriented 
took place in 


patterns cn 8090 


netizing ccinciies 
following condi 

700 v, the current 
the pressure was 6-1 
30 minutes» : 


card 2,4 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001652720011-6 


and nad an area oT 

(79% Nis 1755 Fe, 

minutes}, when 

yas G.713 as the 
sure was 


¢ the specimens ranged 

~209 oersted magnetic field 
2, Na annealing processes 
analyses snowed shat there 

sputtered films and that of 

+9 goserve magnetic powder 

jrection of easiest mag- 

irection during the process 
ili took place under the 
to the cathode was 

ge current was 1 2» 


Phe sputtering -imeas were 10, 205 and 
powder patterns ob 


licide 


CIA-RDP86-00513R001652720011-6" 


"APPROVED FOR RELEASE: ical espe 


or REESS: bases ss cata 6 


25t7h ~ 
3/048 / fg2a 
£ 5194 /E 
Domain structure of fer romagnetic ec. B1od;f 


; : Pa ths 

films with 3. Si were oriented in the field is sae 
ion: S 4. prodused unde 

abovementioned permailey compo osition, p 


; 
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AUTEORS: Spivak, G. Ves Kushnir, F- F,, and Yurasovay y. Ye. 


yut-3 (UIT-3) installation for etching metals, 
ductors and dielectrics through ion bpombardinent 


{TTLEs semicon- 


PERLCDIC:L: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya: Vs 24 

no. 6, 1961, TOT - 712 

Taxt: The present paper has been presented at the ies All-Union Conference 

on slectron Microscopy» weld in Leningrad from October 24 to 29, 1960. It 
tallation of type yUuT-3 (uIT-3) for 


describes a new model of 4 technical ins 
d dielectrics througn ion bombardment. 


etching metals, semico!.ductorsy an 
Yne models yiT-1 and UIT-2 have been described in Refs. i and 2 (Spivak | 


G. V., Yurasova vy. te., Kushnir rp. F., Prileshayeva Ti Nyy PELOIS i 

NQ 2, 106 (1957); Yurasova Vv. Ye., Spivak G. V-» 
nusunir F. f+, 12V- AN SSSR, Ser. f12-, 23, 744 (1959))- The ULT-3 
installation is designed for the following investigations of the surface 
structure of materials under different conditions: 4) beating of a 
sputtered specimen not above 1200 C3 2) cooling of the specimen during 
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etching with running water; 3) observation of the object surface during 
sputtering or evaporation vy using an ontical system with a long focal 
Length; A) expansion or -ouoression of the specimen during. icnic etching 
er evapora tions 5) arplicnvion of quartz or metal foils (necessary for ine 
subsequent elestron-optivel study of the powdered surface) risht after ionic 
etching of the specimens. The ULT-3 installation consists of the follosing 
main components: system for generating and measuring the vacuuil, feeding 
device, control console, device for expansion and compression of the 
specimens, metallogrepiic microscope and a device to sputter snd heat the 
specimens. The vacuum system of ULT-% is analogous to tnat of ULT-1. 
he electric system eunsists of the following main components: high-teusion 
rectifier for 10 vy and 50 ma; heating current transformer (‘tvs 250 a) 
with a device to transfer the potential either to hext or evaporate the 
specimen; platinum-platircum-riodiam or chromel-alumel thermo couples 
with a millivoltmeter for measuring the temperature of the specimen; aevice 
i mn ard turring on the pumns; interlocks which switch 
off the high tension whe doors of the installation are ovened. Fig. 2 
shows a diagram of the UIT-3 installation. The shape of the specimens , 
to be sputtered may be arbitrary if no load is applied. ‘The naxiaum size of a 
Card 2/6 
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specimen bombar’ :d with ions should not exceed 30 x 30° x 8 mm.. When the aed 
Specimen is hea ea up to 1200 C it should not be larger than 20 x 20 x 2 mn. 


’ 


During sputtering a specimen having a maximum cross section of 20 nm? and a! 
length of 60 mm can be expanded or compresséd under a load of 400 kgs Right =~ 
after the ionic etching a quartz, metal, or carbon foil can be put on the 
specimen. The ionic etching may create impressions at the edges of the. 
monocrystals which have the symmetry of these edges: The oriented figures, 
Which are obtained by cathode sputtering and corresponds to the symmetry of 
the surface where they are located, may be used to determine roughly the 

. indices of simplest crystal edges. The application of ionic etching seems | 
very promising to visualize dislocations, especially for heated specimens if: 
chemical etching cannot be used. There are 4 figures and 4 references: 3 : 
Soviet-bloc and 1 non-Soviet-bloc. . i 
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ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos. universiteta im. M. v. 
Yo, Lomonosova (Division of Physics of Moscow State University 
imeni M. V. Lomonosov) 
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aUTHORS: Sedov, N. N., Spivak, G. V. and Isayeva, N. Fe 
TITLE: Electron-optical measurement of electric and magnetic micro- 


fields on surfaces 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 2% 
no. 6, 1961, 725-729 


TEXT: The present paper has been presented at the 3rd All-Union Confer- 
ence on Electron Microscopy, held in Leningrad from October 24 to 29, 1960. 
The authors investigated expe .imentally the quantitative ratio between the 
strength of the local microfield on the surface of an electron emitter and 
the image contrast in the image plane. If such a correlation exists, it 
is possible with an electron-optical emission system not only to observe 
the electric and magnetic surface microfields but also t& measure their 
strength. Using an additional secondary emission device with an 33M-75 
(BEM-75 ) emission microscope, the structure and distribution of the ther- sh 


mionic emission of effective cathodes has been investigated. Due to such 
studies it is possible to establish a correlation between the structure 
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(Ref. 3: 


and 
Dubinina Ye. M., 
n2 5, 78 (1959) 3 
pination of photo~ an 
in the same emission microscope 
Sedov N. N., Lav. AN SSSR. Ser. 
used by the authors Was similar to that 
bined glase-metal device. The vacuu 
with an external glass casing an 

of the microscope varied from 50 to 500. 
microscope described in Refs 3 Was mount 
nescent screen. The microscope Was 
and secondary emission from the sur 
the microscope had a soc 
device, which was use 

A heater allowed to observe th 
emission. The possibility of measuring 
by using 4 number of 4 
netic and non-magnetic stripes 


face 
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nika, 3,1077 (1958)). A com- 

on leads to the same conclusions 
Spivak G. V-, Pryamkova I. Aey 
640 (1960)). The microscope 
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The magnification 
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the specimen was polished. Magnetizing was done by an external magnetic 
field. The distribution of the magnetic field across the specimen and the 
current density on the screen were compared during foousing onto the area 
of magnetic inhomogeneities. The image was shifted by means of Helmholtz 
coils to measure the current density across the individual sections of the 
specimen, In some cases, the brightness of the luminescent screen was also 
measured by employing an gay-19 ( FEU-19) photomultiplier in a housing 
impervious to light. The test results of the brightness of the screen and ‘| 
the direct measurement of the current density on the screen agreed. The : 
magnetic field across the specimen was determined from the change of the x 
resistance of a thin bismuth wire (50 and 4100p diameter). From the typical es 
curves obtained for the magnetic field across the surface of the specimen, 
it was found that points with maximum values of the magnetic field corre- 
spond to a minimum current density on the screen and vice versa. The 
measurements showed that the relation j,/3o = H,/H, (2) is actually ful- 


filled with an accuracy of 5-10%. (The sudscripts 1 and 2 denote the fields 
and the current density of electrons across the j{ndividual sections of the 
object). The accuracy depends on the exact performance of the experiment 
and especially on the even lighting of the specimen, With the given 
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accuracy it is possible to measure small magnetic fields which are difficult 
to measure by other methods. Measurements of magnetic fields were done with 
artificial inhomogeneities of ~O.1 mm. At present, this method is applied to 
measure natural magnetic microfields which can be found in @ number of ob- 
jects. active heat emitters were also investigated. The current density 

of individual sections of pressed cathodes was measured in the temperature 
range from 690° - 800°C, ‘The lower temperature limit was determined by the 
thermionic emission. The upper limit was determined by the plurring of the 
image caused by the space charge Richardson lines were drawn by using the 
temperature dependence of the current density. The work function deter- 
mined from the inclination of the straight lines ranged from 1.9-3.1 eV. 
Most of the emission spots had a work function close to the lower value. 

If the spacing of the spots and the difference of the contact potentials 
determined from the difference of the work function are known; then it is 
possible to estimate the field potential of the spots for the object in 
question. It is in the order of several kv/cm. Electron-optical emission 
systems make it possible to determine fhagnetic and electric microfields on 
the surface not only qualitatively but also quantitatively. The authors 
thank the student E. Sh. Gasparyan for cooperation and A. I. Shal'nikov for 
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current can be expected from crystals having the form of straight needies 

of a small diameter, Studies of the efrect of ion bombardment on the... 
emission zroperties of thread-like crystals showed that the emission current 
increases by a multiple and reaches up to 300 na. The stability of the 
emission current also increases, At. the sane time, more four-leatf images 
Can be observed on the screen. For a certain "point brush", the conditions 
furnishing constant emission currents ase. chosen experimentally. ‘Ther are 

? figures and 7 references: 5 Soviet-bloc and .2 non-~Soviet-bloc. 


ASSOCIATION: Fizicheskiy fakul'tet hloskovskogo gos. universiteta im. 
Mi.V. Lomonosova (Division of Physics of Moscow State University 
imeni M.V. Lomonosov) 
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AUTHORS: Lazerevs, L.V. and Spivak, G.V. 


EATERS eotros-mi ic observations of magnetic microfields 


PERLGDICAL: Akademiya nauk $3SR, lavestiya. Seriya iizichesxaya, v. 25, 
now 6, 1961, 742.747 


TREAT: Tne present Paper has been presented at the 3rd &il-Unior. Conference 
en Electron Microscopy, heté in Leningrad from October 24 to 2), 15980, 

the aubrors ceport on an eiectroun-microssupic method which makes it 
bossibie to relute the surface seometry of a ferromagnetic material with 
its micromagnetic Siructure. The method is based on an impression taken 

of the specimen itself but not of the ferromagnetic powder dusted on the 
object. This methsd has the following advantages: ') The impression 

taken diressi ‘om the specimen depends neithe: on the magnetic nor on 

the geometric iat: ue powder, Therefore, high magnifications and also 
Mure exact studies 2 Magnetic-geometric characteristics are possible, 


2) Magnetic and st ies: (aleroceonetzs) ec Gems Ser 
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be studied simultaneous!y. The microgeometry of the specimens was 
inveatigatec by means of carbon or quartgz impressions and a transmission 
electron microscope, At the samé time, the magnetic structure correspond- 
ing to the atate of the specimens (annealed, mechanically or electrolyt- 
1cally polished, stretched) was investigated by the powder method. Textured 
ferrosilicon (3% Si) was chosen for the tests. About 10 different 
specimens were studied. The results are characteristic and well reproduc- 
ible, It was found that the crystallites are oriented nearly parallei to 
the (710) plane in the rolling direction, and along the direction of 
rolling they are oriented in the 100] direction. For ferrosilicon 

this is the direction of easiest magnetization. Monocrystais were etched 
out from single large crystallites by using nitric acid. The crystalic- 
graphic orientation of the specimens was determined by X-ray photographs. 
The specimens were chosen such that the surface investigated was located 
in a rolling plane inciined at an angle of 2 ~ 3° to the crystallographic 
plane (110). The specimens used were of various geometrical shapes (disks, 


oe ; - 2 
rectangles and polygons) with suriaces ranging from 0:5 cm” to several 
centimeters, and thicknesses from 0.5 - 1.5 mm. The monocrystal was 
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polished mechanically. The pewder patterns in the optical microscope are 
typical of such specimens for tne (110) plane if stresses sre present. The 
type cf mosuic structure depends on the grinding direction and does not seem 
ts represent !'ne structure of the internal domsins. It ig known that the 
beundarcies of the mosaic zigzag. A value of 106° was obtained for stable 
gigzag angles of ferrosilicon (Ref.1ts Chikazumi S., Suzuki K., J. Phys. 
Soc. Japan. 10, 523 (1955); "Magnitnaya struktura ferromagnetikov" str. 204. 
Pod red. S.V. Vorsevskogs. IL, 1959). This angle will te smsiler than 1069 
if strong stre: are present in the crystal. Weasurements of specimens 
with varying woich agrea with 
the theoretical valves . For studies without stresses the specimens were 
polished electrolytically;after that they were anneaicd in vacuo at 10C00C 
for 3 hr and then cooled slowly, The powder patterns wnich represent the 
magnetic structure of an annealed specimen, are parallel straight lines. 
They cover the whoie surface and are characteristic cf the (470) plane of 
ferrusilicon, [t can be assumed’ that the line relief. is caused by cold 
roiling of the material, and that the character of the linear magnetic 
domains 3f anneaid specimens is closely connected with the character of the 
microstructure. Investigations have snown that strong internal stresses 
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caused by thermal treatment will change the magnetic structure of the 
specimens, In the present paper, it has been tound that there ia a certain 
relation between tne microgeometry at the surface of ferrosilicon specimens 
and the character of their magnetic structure. The stresses caused boy 
mechanica: or thermal treatment seem to cause a change of the microgeometry 
at the surface of the specimen. This can be explained by the anisotropy 

of the striction properties, The totuiity cf all changes, appearing in the 
specimer. due to anisotropy of the mechanical and magnetic properties wiil 
bring abqut the magnetic structure characterizing the state of the matvrial, 
Ya.S. Shur, V.k. Abe!'s, L.V. Kirenskiy, V.V. Veter are mentioned, There 
are 8 figures end 15 references: 9 Soviet-bicc and 6 non-Soviet-bioc. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos.universiteta im. li.Ve 
Lomonoseva (Division of Physics of Moscow State University 
imeni M.eVe Lomonosov) ss 
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AUTHORS : Spivak, G. Vs, Kirenskiy, L.- V., Ivanov, R. D., and Sedov, 
N. Ne . 
TITLE: Development of mirror-type electron microscopy of magnetic 
microfields 
PERIODICAL: Akademiya nauk SSSR. Izvestiyae Seriya fizicheskaya, Ve 25, 


no. 12, 1961, 1465 - 1469 


TEXT: The authors present electron-optical photomicrographs of domain 

structures of various ferromagnetic materials and compare them with powder 
patterns. The distribution of the local magnetic fields scattered by the 
specimen is obtained from the contrast. G. V. Spivak, I. N. Prilezhayeva, 

and V. Ke Azovtsev (Dokl. AN SSSR, 105; 965 (1955)) were the first to re- 

commend the eléctron mirror for photographing magnetic microfields. They 

carried out their experiments at the laboratoriya elektronnoy optiki MGU b 
(Electron Optics Laboratory of MGU). The electron mirror has the following 
advantages over the methods of secondary electron emission or photoeffect: 
high field sensitivity (the illuminating electron beam is stopped by an 
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electric field in front of the specimen, i- @o "probing" of the spatial 
field structure; high contrast, due to the forwards and backwards motion of 
the electron; and the possibility of examining the magnetic structure at 
different distances from the source of the microfield. The optical system 
can be traversed by both slow and fast electrons: A 50-kv voltage focuses 
the reflected electrons and enhances the resolving power of the instrument. 
Domain structure electron-mirror pictures of a PbO(Fe,0; )¢ crystal magnifi- 


cation: 400, 800, and 1500), cobalt (400 and 800), and a cobalt film 

(~1000 8, 400 times), were in good agreement with ones produced by the 

powder method (400). The local magnetic fields were determined from the 
contrast. Calculations have shown that the contrast depends on the product 
Hz (2 = extent of the H-field). The magnetic field decreases almost ex- 
ponentially, Results are shown in Fig. 6. Finally it is noted that magne- 
tic fields can be examined under an electron mirror microscope and that their 
their strength can be measured at different distances from the specimen, 

The magnification here achieved (about 2000) can be further increased. 

There are 6 figures and 7 Soviet references, 
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ASSOCIATION: Fizichaskiy ftakul'tet Moskovskogo gou. universiteta im. M. V._ 
Lomonouova (Division of Physics of Moscow State University i 
imeni M. V. Lomonosov), Institut fiziki Bibirskogo otdeleniya 
Akademii nuuk SSSR (Institute of Physics of the Siberian 
Department of the Academy of Sdiences USSR) 

Fig. 6. (a) Field above the artificial specimen, measured with a bismuth | 

micrometer at different magnetic biasing currents H = He” Zo, (b) mirror: 


calibration curve} (c) soattering field above the hexagonal Plane of the 
PbO(Fe,0,)¢ crystal, z= 0.02 mmy (d) scattering field-above the hexagonal 


axis which is nearly parallel to the cobalt face, z= 0.05 mm. Legend: 
4 is a constant, B, and By are the various degrees of brightness on the. 


“+. #ereen. 
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AUTHORS: Ivanov, R. D., Spivak, G. V., and Kislova, G. K. 
TITLE: The properties of ferromagnetic films produced by cathode 


sputtering 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 25, 


TEXT: A method worked out by G. V- Spivak, I. G. Sirotenko, and Re De “a 
Ivanov (Izv. AN SSSR. Ser. fiz-, 25, 581 (1961) for the production of 
one-component and multicomponent ferromagnetic films of high quality by 

cathode sputtering was improved. The magnetization curves and the 

hysteresis loops of such films were studied and the most important loop 
parameters were determined by a magneto-optic method, suggested by G. S. 
Krinchik (Fizika tverdogo tela, 2, no. 8 (1960)) which uses the equatorial 

Kerr effect. Polarized light incident on the surface of the film through 

two windows in the discharge tube, was transmitted to a photoelectric cell 

by reflexion. In case of static operation, the hysteresis loop was 
recorded by means of a bridge circuit with two selenium photoelectric 
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cells of the type C§-10 (SF-10) and with a galvanometer M21/2 (M21/2) 
without exposing the film to the atmosphere. During the formation of the 
ferromagnetic films their properties were checked constantly. All the 
films were sputtered to hot surfaces under approximately equal conditions 
(amperage of the discharge current 0.5-1 a, potential of the specimen 
with respect to the cathode 1.8-2.2 kv, krypton pressure in the tube 
(4-2)+107 mm Hg, current density in the specimen 1-3 ma cm™*, generating a 
field -44.2 ce, period of sputtering < 2-5 minutes) and their magnetiza- 
tion was reversed in direction of weak magnetization. The film was then 
exposed to air and the change in the coercive force was studied, The 
coercive force which is rather small prior to oxidation increased 
notably at the beginning and more reluctantly in the further course of 
time. An analogous behavior of Hp, can be observed also in other 
ferromagnetic films. Adequate measures should be taken to protect the 
film exposed to the atmosphere and the essential parts of the receiver 
should be made so as to permit recording of the whole magnetization 
process by oscilloscopes. There are 3 figures and 2 Soviet references. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovakogo gos. universiteta im. M. 
V. Lomonosova (Physics Department of the Moscow State 
Card 2/2 University imeni M. V. Lomonosov) 
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9 G28 (1078) Hot, 15 FES) Lo No NGO, NAT 
AUTH: . 3: Spivak, G. Vo-"’Siretenko, TI. G., and Ivanov, R. D. 
TITLE: Mecromagnetic¢ structure ot films sbtained by cathode 


spuitering 
PERIODICAL: Zburnal tekhnacheskoy fiziki, vo 37, nC. 6, 1961, 754 ~ 756 


TEXT: A desctripticn is given of the application of intense cathode 

sputtering for the purpes® of obtaining different ferromagnetic films. : 
Compared with existing methods, this one is shown to display a number of =e 
advantages. The domain. structure and its changes have been observed on 
ferromagnetic ?obait filus. molybdenum-permalley films (79Ni 17Fe AMo) » 

and silicen-iron films (3.3% Si) with the aid sf pewder patterns. The 
charactericties of the change of the domain structure with a shange of 

thickness have been established on molybdenum~permailoy films, Ferromagne- 

tie films are usually attained ty vacuum evaporation or by electrodeposition. 
Such metheds, hewevrer, display a number ot essential drawbacks: 1) The 

chemical comptsition of the film differs from that cf the initial material; 

2) diffiealties arise in the preparation of homogeneous films of a desired 
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thicknes?. An abcemp has been made by Go Siddall (Ref. 1: Proce Inst. 
Electronics. j | zq. '958} and G. wehner (Ref. 2: Adve in Electronics a 
Electron Phys., J. #22: 1945) to obtain films of different metals by 
cathode sputter!ng. A paper by L. Reimer (Ref. 32 Ga fe Phys.. 149, 4255 
1957) descers bes attempts to prepare nicke) films by cathode sputtering. 
These experiment. howecer. were conducted with relatively weak discharge 
currants and in a giow discharge} in addition. relatively high gas press~ 
ures (cf 0.1 mm Hg and more) ware applied. In such a case, @ long time is 
needed to obtain films of a desired thicknessy which, however, causes the 
film to be polluted and oxidized. The authors of the present paper have 
carried out an intense cathode sputtering in the plasma of a low-pressure 


discharge (2'0” - 107? mm Hg). The mean free path was in this case larger 


than the distance between the pembarded target and the base on which the 
film was formed, The sputtered specimens were introduced into the plasma 
ag the thire electrode with a negative potential of the order of 1 kv with 
respect te the cathode. A hot cathode was used to raise the density of the 
discherge curren‘. The discharge current was of the order of some amperes, 
and the curren’ applied *%9 the sputtered specimen was of the order of some 
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milliamperes. The glass bases onto which the films were sputtered, were 
placed at a distance of 2 ~ 3 cm from the target. The setup used was so 
constructed as to allow several films to be submitted to sputtering simul- 
taneously, without having to interrupt the spustering process. The disk- 
shaped sputtered specimens had an area of 1 cm’, which ensured a sufficient 
deposition of the sputtered material onto the base. The film thickness 
varied linearly with time. Therefore, the thickness could be easily regu- 
lated by changing the sputtering time; thus, films of any desired thick- 
ness were obtained. The film thickness was measured with an MiA- 3 (MIT - 5) 
microinterferometer. The glass bases were heated up to 100 - 125 C. The 
films formed in a magnetic film of the order of 175 - 200 oersteds, which 
was parallel to the plane of the base. Quantitative chemical and spectro- 
scopic analyses of films obtained by cathode sputtering and with different 
modes of eperation showed that their composition did not differ from the 
initial components in the sputtered materials. The domain structure was 
observed on the films with the aid of powder patterns. When submitting 
molybdenum-permalloy films to sputtering, the specimen potential amounted to 
g00 v, the discharge current was 0.75 a, the density of the current to the 


specimen was 186 ma/cm, and the pressure was 9.10 mm Hg. The domain walls 
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changed in appearance with an increase of the film thickness. The silicon- 
iron films, on which wedge-shaped powder patterns were established, were 
submitted to sputtering at a specimen potential of 700 v. a current density 


of 6 ma/em’, a discharge current of 1 a, and a pressure of 8-107) mn He. 
The method described here for obtaining ferromagnetic films by intense 
cathode sputtering is characterized by the following circumstances: 1) Ttis ee 
possible to obtain high-quality films of different thicknesses under easily iy 
controllable conditions; 2) cathode sputtering may be applied with materials 

of any melting temperatures; 3) uniform sputtering and pure films are 

ensured; 4) most important, the films obtained display only small deviations 
from the composition of the sputtered ferromagnetic substances. Jabstracter's 
note: Essentially complete translation.] There are 2 figures and 3 non- 
Soviet-bloc references. 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. Y. Lomonosova 
Fizicheskiy fakul'tet (Moscow State University imeni M. V. 
Lomonosov, Division of Physics) 


SUBMITTED: September 16, 1960 
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1. Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta. 
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ie ea, B125/B102 
AUTHORS: Sedov, N. N., Spivak, G. V., and ivanov, Re D. 
2 
TITLE: Electron-optical study of a p-n junction in germanium and 
silicon : 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
v. 26, no. 11, 1962, 1332-1338. 


TEXT: The authors describe an electron-microscopic method of examining a 

pen junction with the help of ion-induced electron emission. This method 
offers the following advantages: (1) The surface of the specimen and 

the junction can be examined simultaneously; (2) the overall length of the 
junction is visible; (3) the image is not darkened by any auxiliary grid; Fre 
(4) the method is likely to be suitable also for greater enlargements; wv 
(5) quantitative measurement of the potential distribution in the p-n 
‘junction is very simple. The secondary electrons are knocked out of the 
specimen by positive ions of 3-4 kev and then are accelerated and focused 

with the immersion objective of a high-quality emission microscope with 
improved metal mirror. Such secondary emission microscopes are 
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particularly suitable for examining semiconductors with surface junctions 
that are not heated. The photographs are taken inside the vacuum chamber. 
The disturbances of the accelerating field that arise over the p-n junction 
bend the electron trajectories. The electrons deflected by these 
disturbances are kept away from the screen of the microscope by an 

aperture stop. When a voltage of 5-10 v is applied in the back direction, 
the image of the p-n junction assumes the shape of a dark band which need 
not be straight and which broadens as voltage increases. The range of 

the potential in the p-n junction can be determined from a comparison 
between the secondary emission image and the electron mirror. The 
construction of a mirror electron microscope was described by G. V- Spivak 
et al. (Izv. AN SSSR, Ser. fiz., 25, 683 (1961))- The shape of the 
potential barrier on the p-n junction was determined by using the sharp 
contrast between the reflected image of the surface and the boundary of the 
“spot" of secondary emission. The method described here permits 
measurements at sufficiently small intervals. Its accuracy is dependent. 
upon the properties of the electron mirror which is more sensitive to 
inhomogeneities, such as p-n junctions, than is an electron microscope with 
ion-induced electvon emission because the impurities change the work , 
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function. ‘There are 10 figures. 
ASSOCIATION; Fizicheskiy fakul'tet Moskovskogo gos. universiteta im. “ 


M. V. Lomonosova (Physics Division of the Moscow State 
University imeni M. V. Lomonosov) 
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AUTHORS: Spivak» G. Ve Sapariny G. Ve, and Pereverzev» N. Ae 
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voltage. The potential distribution of a p-n junction is determined with 

tne integrating circuit (12) and the oscilloscope (13) (Fig. 1). If the 
blocking voltage is given, the width of the junction determined by the 
electron-optical method ig 25-30% greater than that measured with a micro- 
manipulator. The method described here furnishes data on the dependence 

of the electrical structure of a P-n junction on various factors. The x 


device displays 600 scanning lines and supplies 50 frames per sec. There 
are 7 figureg. 
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University imeni M. V. Lomonosov) 


Fig. 1. Block diagram of the electron-optical raster system. 

Legend: (1) electron gun; (2) anode cylinder; (3)-(4) magnetic lenses; 
(5) deflecting coils; (6) object; (7) collector; (8) amplifier; (9) the 
deflecting coils in the circuit of the electron probe are connected in 


series to the kinescope: (11 kinescope. 
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bombarded with ions on both (0001) - planes showed the. same: etch: patterns. } : 


no new etch patterns. but ‘intensifies: those existing. .The. results: ‘from 
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TOPIC TAGS: p-n junction , semiconductor , electron microscopy 


ABSTRACT; The paper is a general report on investigations of the width of p-n 
junctions and the potential distribution across them by means of a mirror elec~ 
tron microscone. These investigations are part of comprehensive studies of p-n 
junctions on semiconductors by different techniques. The mirror microscope has 
been described elsewhere (G.V.Spivak and others, Izv.AN SSSR,Ser.fiz.,25, 683, 
1961). For the present work there was built a special specimen holder with pro- 
vision for applying a blocking voltage to the p-n junction, heating the specimen, 
temperature by means of a thermocouple (see Enclosure) for ke 
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pupeses one cl ‘the purposes was to investigate the effect of temperature. 
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junction in mirror micvoscopes is visualized by displacement of the boundary of 

secondary emission across the junction incident to variation of the potentinl ap- - 
plied to the semiconductor specimen. Actually the electric fiold emergingto the . 
surface of the junction usually combines with the field due to a poorly conducting: 
film that forms on the surface, so that the observed pattern is a superposition of | 
the two fields, which are characterized by different dependences on the tempera- 
ture of the specimen (hence the interest in heating thespecimen). Six micrographs 
of germaniun surfaces are reproduced, as well as a family of curves. characterizing 
the variation of the junction width with applied voltage at 30, GO and 120°C. Some 
of the microphotographs illustrate the results of heating. Orig.art.has: 6 figures 
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report submitted to 3rd European Regional Conf, Electron Microscopy, Prague, 
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